We developed and tested the validity of a brief scale to assess everyday functioning in persons with serious mental illness. A sample of 434 adults with schizophrenia or schizoaffective disorder were administered the University of California, San Diego, Performance-Based Skills Assessment (UPSA), which assesses functional skills in 5 areas of life functioning (eg, finances and planning). Through use of factor analysis, we developed the UPSA-Brief, which consists of 2 subscales (communication and financial) from the original UPSA. UPSA-Brief scores were correlated with cognitive functioning, symptoms of psychosis, age, and education. We further tested the sensitivity and specificity of the UPSA-Brief for predicting residential independence using receiver-operating characteristic (ROC) curves. Finally, sensitivity to change was assessed through comparison of 2 interventions for improving UPSA-Brief scores. UPSA-Brief scores were highly correlated with scores on the full version of the UPSA (r 5 .91), with overall cognitive functioning (r 5 .57), and with negative symptoms (r 5 2.32). The discriminant validity of the UPSA-Brief was adequate (ROC area under the curve [AUC] 5 0.73; 95% confidence interval [CI]: 0.67-0.78), with greatest dichotomization for the UPSA-Brief at a cutoff score of 60. The UPSA-Brief was significantly better than the Dementia Rating Scale, Positive and Negative Syndromes Scale positive, and Positive and Negative Syndromes Scale negative at predicting residential independence (all P values < .05). Participants receiving a behavioral intervention also improved significantly compared with a support condition (P 5 .023). The UPSA-Brief has adequate psychometric properties, predicts residential independence, is sensitive to change, and requires only 10-15 minutes to administer. Therefore, the UPSA-Brief may be a useful performance-based functional outcome scale.
Introduction
Persons with schizophrenia are noted to have significant deficits in numerous areas of life functioning including independent living, employment, and interpersonal skills. [1] [2] [3] [4] Investigators comparing various approaches to measuring functioning in patients with schizophrenia have concluded that performance-based measures are generally superior to self-report and reports of other informants. [5] [6] [7] [8] Until recently, a single performance-based measure capable of measuring overall functioning in these multiple domains has been lacking. The University of California, San Diego (UCSD), Performance-Based Skills Assessment (UPSA) was developed in 2001 to address the need for an instrument that assesses the capacity of persons with schizophrenia to adequately perform skills necessary for daily functioning. 9 Specifically, the UPSA consists of 5 subscales which assess a person's ability to comprehend and plan for the future (eg, planning an outing to the beach), manage finances (eg, count correct change, write a check to pay a bill), communicate with others (eg, dial an emergency telephone number, reschedule a medical appointment), utilize transportation (ie, read a bus schedule, use public transportation), and shop (eg, create or follow a shopping list). Since its development, the UPSA has been translated into over 20 languages and is utilized in over 22 countries worldwide. Further, the UPSA has demonstrated high correlations with measures of neurocognitive functioning, personal care skills, interpersonal skills, and community activities. 1, 10 Similarly, other studies have shown UPSA performance to be correlated with level of independence in living. 10, 11 Specifically, Mausbach et al 11 found scores of 75 or above on the UPSA to be predictive of one's ability to live independently in the community. While the full version of the UPSA takes approximately 30 minutes to administer, development of a brief version could allow for a more expedient assessment of patient functioning which could then be used to assess improvement related to treatment interventions as well as facilitate discharge planning (eg, discharge to independent or supervised care setting). The purpose of the present study is to present initial validation of a brief version of the UPSA (ie, UPSA-Brief). To achieve this aim, we present results from 2 studies. The first study consisted of 434 communityresiding patients diagnosed with either schizophrenia or schizoaffective disorder. The purpose of this study was to identify subscales for the UPSA-Brief and establish its initial concurrent validity by demonstrating its relationship with other measures of functioning in patients diagnosed with schizophrenia (eg, neurocognitive functioning, symptoms of psychosis, residential independence). We further sought to establish the sensitivity of the UPSABrief to change via interventions. To establish this, we utilized a subset (n = 240) of our overall 434 patients who participated in a randomized clinical trial examining the efficacy of a psychosocial intervention designed to improve everyday living skills of middle-aged and older outpatients with chronic psychotic disorders.
Methods

Participants
Participants for this study consisted of 434 individuals diagnosed with either schizophrenia or schizoaffective disorder. All subjects were ongoing research participants at the UCSD Advanced Center for Interventions and Services Research, which examines, among other aspects, functional abilities of these patients. Diagnosis of schizophreniarelated disorders was established by Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV)-based chart diagnosis using the patients' research charts. All participants volunteered and provided written, informed consent to participate in research studies.
A subset of these 434 participants also enrolled in a randomized trial examining the efficacy of a psychosocial intervention for improving scores on the full UPSA. 12 Specifically, of the 434 participants, 240 were part of this intervention trial. To be eligible for this intervention trial, participants were required to be 40 years of age or older and have a DSM-IV-based chart diagnosis of schizophrenia or schizoaffective disorder. Participants were excluded if they had a DSM-IV diagnosis of dementia, represented a serious suicide risk, could not complete the assessment battery, or were participating in any other psychosocial intervention or drug research at the time of intake. More details on the sample and recruitment can be found in Patterson et al. 12 
Measures
The criterion measures used to assess the construct validity of the UPSA-Brief included the full UCSD UPSA, 9 the Mattis Dementia Rating Scale (DRS), 13 and the Positive and Negative Syndromes Scale (PANSS).
14 As discussed above, the UPSA consists of 5 subscales assessing a variety of everyday functional skills including planning recreational activities, household chores, communication, transportation, and finance. Previous reports indicate that the interrater reliability of the UPSA is excellent. 9 The DRS is used to assess overall cognitive functioning; there are 5 subscales in the DRS: (1) attention, (2) initiation, (3) memory, (4) conceptualization, and (5) construction. The PANSS assesses severity of psychotic symptoms and has subscales for both positive and negative symptoms.
Consistent with our prior article, 11 residential independence was defined as living alone in an apartment, house, or single-resident occupancy (eg, hotel room). Participants who resided in a care facility (eg, Board and Care home, Skilled Nursing Facility) were classified as nonindependent. Participants who resided with a roommate (eg, spouse, family member) were not included in this study because we were not able to assess the level of assistance these roommates offered to the patient.
Statistical Analysis
All data analyses were conducted using available data from previous or ongoing research studies at UCSD. We have previously published data for these participants for full UPSA scores 11 and intervention outcomes, 12 but not for the UPSA-Brief. A receiver-operating characteristic (ROC) curve was plotted to determine whether the UPSA-Brief adequately predicted residential independence (ie, patients who were living alone in an apartment or house or in an assisted living environment such as a Board and Care). To compare the AUCs for the UPSA-Brief and the full version of the UPSA, we used the methods described by Hanley and McNeil. 15, 16 Repeated measures analysis of covariance was used to determine if participation in the Functional Adaptations and Skills Training (FAST) intervention was more effective than the support condition for improving UPSABrief scores. All the participants were tested at baseline and immediately following completion of the 6-month intervention. Our group variable had 2 levels (ie, FAST vs Support). Six-month scores on the UPSA-Brief served as our dependent variable, and in order to control for participant skill level at study entry, we covaried for baseline UPSA-Brief performance. Further, because age and education are associated with functional outcome measures, these variables were entered as covariates in our model. Alpha was set at .05.
Results
Sample Characteristics
Characteristics of the sample can be found in table 1. The average age for participants was 50 years (range = 26-77), Assessing Everyday Functioning and most participants were Caucasian (66%) and had at least a high school education (74%).
Identification of Candidate Subscales
A factor analysis of the full UPSA was conducted to identify candidate subscales for the UPSA-Brief. Results of this factor analysis indicated all 5 subscales loaded on a single factor, accounting for 60% of the variance in the observed data. Following methods similar to those of previous reports 17,18, we created the UPSA-Brief from the 2 subscales that loaded most heavily on this factor, namely the finance (factor loading = .85) and communication (factor loading = .80) subscales. All items on the finance and communication subscales were retained for the UPSA-Brief. To be consistent with the scoring method used on the full UPSA, we readjusted the finance and communication subscale scores for the UPSA-Brief by converting each to reflect a range of 0-50. This was done by multiplying the percentage of items correct on each of these 2 subscales by a value of 50. Adding these 2 subscale scores therefore yielded a total UPSA-Brief score also between 0 and 100.
Construct Validity of the UPSA-Brief
Of the 434 participants who completed the UPSA, DRS data were available for 359, PANSS positive for 427 participants, and PANSS positive data were available for 429 individuals. Intercorrelations between measures are described in table 2. As can be seen, the UPSA-Brief was significantly correlated with the full 5-scale UPSA (r = .91). Because the UPSA-Brief consists of 2 subscales found on the full UPSA, we also conducted correlations between the remaining 3 UPSA subscales and the UPSABrief. Results indicated that the UPSA-Brief was correlated at .74 with the 3 remaining subscales (ie, planning recreational activities, transportation, and household chores).
Correlations between the UPSA-Brief and each of the 5 subscales of the DRS were all significant (range = .12 for construction to .57 for memory), as was the correlation between the UPSA-Brief and overall cognitive functioning (r = .57). Whereas negative symptoms were significantly correlated with the UPSA-Brief (r = À.32), positive symptoms were not (P > .05). As expected, younger participants and those with more education 
.08 (n = 430) Note: UPSA-Full, full version of the UPSA; UPSA-3, transportation, planning recreational activities, and household chores subscales; DRS, Dementia Rating Scale; PANSS, Positive and Negative Syndromes Scale. *p < .05; **p < .01 performed better on the UPSA-Brief. Correlations between these constructs and UPSA-Brief scores were highly similar to those of the full UPSA.
Usefulness of the UPSA-Brief for Predicting Residential Independence
An ROC curve was plotted for the UPSA-Brief. The ROC curve shows the sensitivity vs 1 minus the specificity for every possible cutoff point; optimal cutoff points are determined by visually assessing which score combines maximum sensitivity and specificity. The AUC with 95% CIs was used as an indicator of the ability of the UPSA-Brief to differentiate patients who were living independently in the community (eg, living alone in an apartment) or not living independently (eg, living in a Board and Care facility). In addition, we used the methods described by Hanley and McNeil 15, 16 to compare the AUCs for the full UPSA and the UPSA-Brief for predicting residential independence.
Ninety-nine of the 434 participants (23%) were residentially independent at the time of testing. Table 3 indicates the sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), and percent correctly identified as residentially independent for different cutoff scores on the UPSA. As discussed in our previous article, sensitivity and specificity refer to how well the UPSA-Brief correctly identified people who were residing independently and nonindependently, respectively.
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PPV refers to the percentage of patients with positive test results who are correctly classified as independent, whereas NPV refers to the percentage of patients with negative test results who are correctly classified as dependent. 19 The ROC curves for the UPSA and UPSA-Brief are shown in figure 1 . The estimated AUC for the UPSA was 0.74 (95% CI: 0.68-0.79), whereas the estimated AUC for the UPSA-Brief was 0.73 (95% CI: 0.67-0.78). Both scales were significantly greater (P < .001) than the area of no information (an area of 0.50), and they were not significantly different from each other (z = 0.66, P = .255).
We also compared the UPSA-Brief area under the curve for predicting residential independence with that of the DRS total score and both positive and negative symptoms of the PANSS. The estimated AUC for DRS total scores was 0.65 (95% CI: 0.58-0.73). Using the estimate of average correlation provided by Hanley and McNeil, 16 we compared the AUCs for the UPSABrief and DRS for the 358 participants who had data available on both tests. The UPSA-Brief AUC estimate of 0.73 (95% CI: 0.67-0.80) was significantly greater than that of the DRS described above (z = 2.39, P = .017).
Comparison of the UPSA-Brief to PANSS negative (z = 3.88, P < .001) and PANSS positive scores (z = 5.48, P < .001) were also significant in favor of the UPSA-Brief.
As seen in table 3 , the best UPSA-Brief cutoff score was 60. At this cutoff, the UPSA-Brief correctly identified 70% of the residentially independent sample. The sensitivity of 0.82 was greater than the specificity of 0.58.
Sensitivity of the UPSA-Brief to Change
All participants completed a baseline UPSA-Brief assessment and were randomly assigned to 1 of 2 manualized group-based interventions. The first, called FAST (n = 124), was a behavioral intervention based on social cognitive theory. 20 This intervention consisted of 24 weekly sessions (120 minutes each) and taught participants a variety of everyday functional skills. The second intervention was a time-equivalent support condition (Support; n = 116) whereby patients were offered opportunity to address personal issues and receive support and advice from other group participants. More details on these interventions can be found elsewhere. 
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''Prognostic'' Categorization Change-Likelihood of Residential Independence
In addition to linear change on the UPSA-Brief, we determined whether participation in the FAST psychosocial intervention was superior to a control condition for moving participants above our cutoff score of 60 on the UPSA-Brief, thereby indicating greater likelihood of living independently. We assigned participants to a ''residential prognosis'' category (ie, ''low'' vs ''high'') for both baseline and 6-month follow-up assessments. Then, we classified participants as having either a ''successful'' or ''unsuccessful'' treatment response based on the following definitions: (1) unsuccessful = patient stayed <60 from baseline to follow-up or moved from !60 on the UPSA-Brief to <60 at follow-up or (2) successful = patient moved from <60 on the UPSA-Brief to !60 at follow-up. These criteria resulted in a subgroup of 128 participants, with the remaining participants scoring !60 at both baseline and 6-month follow-up. A chisquare analysis was used to compare intervention differences in these categorizations. Results of this analysis indicated a significant difference between FAST and Support interventions (v 2 = 4.62, df = 1, P = .032), with those in the FAST intervention significantly more likely to be classified as a ''success''. The percentage of participants in these categories is presented in table 4.
Calculation of Treatment Effect Size Estimates
In order to provide investigators with information on the magnitude of the intervention effect (ie, the FAST treatment vs the Support condition) on UPSA-Brief scores, we utilized the data from table 4 to compute effect size estimates. These estimates included Cohen's d, 22 the odds ratio (OR), and number needed to treat (NNT). These latter 2 effect size estimates are recommended by Kraemer et al. 23 Cohen's d reflects mean differences between treatment groups in standard deviation units, with estimates of 0.2, 0.5, and 0.8 indicating small, medium, and large effects, respectively. 22 However, it should be noted that interpretation of Cohen's d effect sizes should be made within the context of the construct being measured, whereby in some contexts effect sizes less than 0.8 might be considered large. 23 OR refers to the odds of a successful response in the FAST condition compared with the Support condition. NNT is the number of patients who must be treated in order to generate one more success than would have been expected had all persons been given the Support condition. In the present study, Cohen's d was estimated as approximately 0.30. The OR was 2.45, indicating that FAST participants were over twice as likely to have a successful treatment response than Support participants. NNT was 5.88, indicating that 1 patient out of 6 would reach a threshold of 60 on the UPSA-Brief as a function of being in the FAST intervention.
Discussion
Persons with schizophrenia are noted to have significant deficits in numerous areas of life functioning which may inhibit their ability to adapt to the demands of society. These deficits thereby necessitate the development of treatments that improve functioning along with coinciding measures that adequately gauge one's ability to function in his/her environment. Ideally, these measures should be brief, reliable, and demonstrate both internal and external validity. This study provides initial validation of the UPSA-Brief, a measure designed to provide fast assessment of overall functioning in patients with schizophrenia and other chronic psychoses. Our major findings are (1) the UPSA-Brief is highly correlated with other major areas of functioning including cognitive functioning and negative symptoms of psychosis and, as expected, is sensitive to age and education levels of those being assessed, (2) the UPSA-Brief can accurately predict patient ability to live independently, even when compared with the full version of the UPSA, the DRS, and the PANSS, and (3) scores on the UPSA-Brief are sensitive to change via psychosocial interventions.
There are several advantages for developing a brief version of the UPSA. First, whereas the full version of the UPSA can be administered in approximately 30 minutes, the UPSA-Brief can be administered in approximately Note: Unsuccessful = patient stayed <60 on UPSA-Brief from baseline to 6-month follow-up or moved from !60 to <60; successful = patient moved from < 60 to ! 60; v 2 = 4.62, df = 1, P = .032; odds ratio = 2.45; number needed to treat = 5.88; FAST = Functional Adaptations and Skills Training.
10-15 minutes. This is advantageous from both a patient and administrator perspective. For example, some patients with schizophrenia may not be capable of completing the full UPSA in conjunction with other psychosocial and medical assessments due to attentional difficulties, and utilization of the UPSA-Brief would minimize this limitation. An additional feature of the UPSABrief is that subscales from the full UPSA that require a maximum number of props (such as a pantry and maps) are not included on the UPSA Brief, making its portability across cites even greater than that for the full UPSA.
Clinicians and researchers also benefit from the brevity of the UPSA-Brief by allowing them to maximize resources for assessment of other functional areas. For example, the UPSA-Brief allows researchers and clinicians to maximize resources without sacrificing validity and accuracy. Specifically, we find that the UPSA-Brief is highly correlated with global measures of neuropsychological performance as well as specific neuropsychological constructs including memory, attention, initiation, and conceptualization. Further, we demonstrated that the UPSA-Brief is significantly better than a global measure of cognitive functioning (ie, the DRS) and both positive and negative symptoms of psychosis for predicting residential independence, while maintaining a level of accuracy consistent with that of the full UPSA. This allows clinicians to utilize the UPSA-Brief, in conjunction with other measures, as one means of discharge planning from hospital settings.
Another advantage to this study was our demonstration that the UPSA-Brief is sensitive to change via psychosocial interventions. Based on results from our study, clinicians and researchers may utilize either raw UPSABrief scores or a cutoff of 60 to establish treatment success. Specifically, treatment personnel (eg, physicians, nurses, etc.) may use raw scores to determine change in functioning over the course of medical treatments or set a score of 60 or above on the UPSA-Brief as a treatment goal for discharge planning. Indeed, other indicators of treatment success, such as assignment of Global Assessment of Functioning scores, 24 appear notably weak at predicting outcomes in patients with chronic psychosis. 25, 26 Therefore, use of a new outcome appears warranted.
Similarly, the sensitivity of the UPSA-Brief to change via psychosocial interventions is important as it demonstrates that these interventions may move individuals closer to establishing independence in the community. Specifically, we indicated that FAST participants were over twice as likely to have a successful treatment response than Support participants. We believe this is because our psychosocial intervention focused on developing functional skills in patients with schizophrenia. The NNT for this intervention is quite small and comparable to that of many widely accepted medical and psychiatric interventions (eg, obtaining remission in depression with serotonin specific reuptake inhibitor treatment). We acknowledge that medication interventions require less effort to administer than a full psychosocial intervention. However, we also note that medications likely cannot produce the outcomes targeted by our intervention (ie, functional skills), and clinicians need to consider for themselves whether they feel the effort expended in this intervention is worth the outcomes gained (eg, potential residential independence, improved medication management). NNT is a good effect size because individual clinicians can weigh the amount of effort it would take to achieve a cutoff score of 60 on the UPSABrief. In this case, every sixth participant would achieve this cutoff as a function of participating in the FAST intervention vs the control condition.
Because this is the first instance in which these effect sizes are reported for the UPSA-Brief, they lay the groundwork by which other treatments may be measured in terms of treatment success. Nonetheless, future studies should examine the efficacy of other interventions, particularly those that emphasize targets other than functional skills (eg, assertive community treatment [ACT], medication to improve cognition), and report comparable effect sizes for promoting change in the UPSA-Brief. These future studies will not only help further establish the UPSA-Brief as a valid outcome measure but will also help pinpoint treatment targets which do or do not impact functional capacity and likelihood of patients being able to reside independently.
Our factor analysis indicated that the 5 subscales of the full UPSA were highly correlated, as demonstrated by all 5 scales loading on 1 factor. In developing the UPSA, we desired to assess basic skills necessary for life functioning. Basic life skills are often learned in consort with one another during formative stages of one's development. 27 Thus, successful acquisition of one skill would likely be associated with development of the other skills assessed by the UPSA. It is for this reason we feel the UPSA-Brief is an excellent brief measure of functional capacity.
Our study has several limitations. For example, we examined the ability of the UPSA-Brief for predicting current residential independence, and future studies will need to establish the ability of this measure for predicting long-term independence. Further, we were not able to examine other outcomes relevant to real-world functioning, such as employment and/or work ability. A third limitation is that our population was administered the UPSABrief in English. We are aware that the UPSA has been translated into other languages and is currently being used in research in Mexico and Sweden. How well our results would generalize to these and other populations is not established. Therefore, validation of the UPSABrief for different languages and cultural/ethnic groups should be examined. Further, the sample studied was approximately 10 years older than the average age for clinical trials in schizophrenia, and there appear to be a number of clinical issues relevant to late-life schizophrenia. These include, but are not limited to, neuropsychological changes over time, remission, medical comorbidities, and antipsychotic side effects. 28 How these factors impact residential independence and response to psychosocial treatments is unknown, and how our results generalize to younger samples is yet unclear. More research is recommended to evaluate the impact of age on these outcomes and to determine whether results from our study generalize to younger samples.
Residential independence represents a complex outcome criterion because for some individuals living situation may be determined more by the economic or social support resources available to the patient and less by their cognitive functioning or functional capacity. These and other factors might limit the ability of the UPSABrief (or other measures) to distinguish among groups. Because of this complexity, it is strongly recommended that future research control for these factors in predicting residential independence or determine for whom and under what circumstances the UPSA-Brief predicts residential independence. Finally, we did not use residential independence as an outcome for our intervention trial. Rather, we assessed patient capacity to reside independently by examining the ability of our FAST intervention to move patients over our established UPSA-Brief cutoff of 60. We therefore recommend that future trials examine the ability of interventions for successfully achieving short-and long-term residential independence.
In sum, the UPSA-Brief provides a time-efficient measure of functional capacity that is sensitive to neurocognitive performance, negative symptoms, living situation, and change via a psychosocial intervention. We believe the UPSA-Brief can be used in both research and community settings as a fast, objective assessment of overall functioning in patients with schizophrenia and other chronic psychoses. Specifically, those working in these settings may use the UPSA-Brief to assess magnitude of improvement via treatment and as a prognostic indicator of an individual's ability to reside independently in the community (eg, discharge planning). Future research should examine the efficacy of other interventions (eg, ACT, cognition-enhancing medications) for improving UPSA-Brief scores and explore the relationship between the UPSA-Brief and other outcome measures.
